PIK3CA mutation is an oncogenic aberration at advanced stages of oral squamous cell carcinoma.
Phosphatidylinositol 3-kinases (PI3K) are a group of heterodimeric lipid kinases that regulate many cellular processes. Gene amplification and somatic mutations mainly within the helical (exon 9) and kinase (exon 20) domains of PIK3CA, which encode the 110-kDa catalytic subunit of PI3K and are mapped to 3q26, have been reported in various human cancers. Herein, 14 human oral squamous cell carcinoma (OSCC) cell lines and 108 primary OSCC tumors were investigated for activating mutations at exons 9 and 20 as well as amplifications in PIK3CA. PIK3CA missense mutations in exons 9 and 20 were identified in 21.4% (3/14) of OSCC cell lines and 7.4% (8/108) of OSCC tumors by genomic DNA sequencing. An increase in the copy number of PIK3CA, although small, was detected in 57.1% (8/14) of OSCC lines and 16.7% (18/108) of OSCC tumors using quantitative real-time PCR. A significant correlation between somatic mutations of PIK3CA and disease stage was observed: the frequency of mutations was higher in stage IV (16.1%, 5/31) than in a subset of early stages (stages I-III) (3.9%, 3/77; P = 0.042, Fisher's extract test). In contrast, the amplification of PIK3CA was observed at a similar frequency among all stages. AKT was highly phosphorylated in OSCC cell lines with PIK3CA mutations compared to those without mutations, despite the amplification. The results suggest that somatic mutations of the PIK3CA gene are likely to occur late in the development of OSCC, and play a crucial role through the PI3K-AKT signaling pathway in cancer progression.